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COMPLETE SPECIFICATION 



'Seating ring." 



The following statement Is a full de- 
scription of this Invention, Including 
the best method of performing it known 
to us : — 

This invention relates to an improved 
coupling and to an improved gasket or 
sealing ring for use in a pipe coup- 
ling. 

A frequently used coupling to which 
the invention is applicable employs 
male and female couplers pnrrtded 
with a matching pair of circumferential 
grooves across which a flexible element 
is inserted to lock the coupler together 
against axial movement. For such 
couplers, a gasket cr sealing ring is re- 
quired to obtain a tight seal, nnd here* 
tofore an elastomeric O-rlng of circu- 



lar cross-section has generally been 
seated in an additional circumferential 
groove in the female coupler. How- 
ever, these O-rlngs have had the dis- 
advantage of not sealing properly un- 
less made to a rather close tolerance, 
whereas in pipe sizes rather wide manu- 
facturing tolerances are permitted 
within what is supposed to be the same 
size. 

For example. In pipe nominally of 2" 
diameter, the male coupler may be 3" 
plus or minus 1/32" in diameter, and 
in pipe nominally of 4'* diameter, the 
male coupler may be 4" plus or minus 
1/16" in diameter, due to permissible 
manufacturing tolerances. So if a "4 
Inch" O-rlng were made to accommo- 
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date the smallest diameter male coup* 
ler within the range of permissible tol- 
erances, it would have an insid* din- 
meter of about 3-15/16", and it would 
be very difficult to Insert a 4-L 16" dia - 
meter pipe, which also lies within the 
range of tolerances. If, on the other 
hand, the O-ring were made to an in- 
side diameter of 4-1 16". a 4" pipe 
would leak when coupled. With a 4" 
O-ring the 4-1/16" pipe would still b? 
too tight, and the 3-15 16" pipe would 
lead to leaks. Thus the problems have 
been the failure of conventional gaskets 
of sealing rings to accommodate the 
manufacturing tolerances in pipe dia- 
meters within a given nominal size, and 
the resultant difficulty of coupling and 
uncoupling the pipes when the gasket 
Is too small or else leakage when the 
gasket Is too large, 

; In the construction of the prerent in- 
vention the coupling employs a differ- 
ent type of sealing casket in combina- 
tion- with the male and female coupler 
elements, so that conventional martu- 
facturlng .tolerances can be accommo- 
dated without cnnslnq: leeks in sorr* 
pipes and over-tightness in others. 

Thus, an important object of the pre- 
sent invention is to provide a novel eas- 
ket and a novel coupling unit employ, 
ing such gasket thnt accommodates a 
wide renjA 0 f tolerances within a given 
nine size without fither Ieakinsr or un- 
duly increasing the diffcultv of coud- 
llng and uncoupling. 

The invention comprises a pine coup- 
ling comprising a thin-wnlled female 
coupler having a cylindrical wall 
formed to provide a circumferential an- 
nular groov on its inner surface sub- 
stantially semicircular ir cross section 
end lying radially beyond th« inner 
surface of th* remainder of the wall: 
a cylindrical male coupler nd*nt*d to 
be pushed in and out of said female 
eoupler whenever said couoltn? is to be 
coupled or uncoupled; and a sealing 
casket of elastomerie materia! having, 
as seen in cross-section, a radially outer 
body portion with a substantially semi- 
circular periphery that fits in said 
ercove, r.aid groove and said gas*et 



peripheries having substantially identi- 
cal radii, and said gasket having axially 
inwardly extending arcuate grooves at 
both ends at the ends of said semi- 
circular periphery to provide a waist 
oet*een them, and legs extending radi- 
ally inwardly and axially outwardly 
from raid waist and from each other, 
a radially inner generally axial surface 
having an annular circumferential 
channel which in cross-section is a con- 
cave circular arc dividing said legs from 
<nch other, so that said legs aie free 
to expand radially outwardly as they 
embrace said male coupler when it is 
inserted in said female coupler, while 
said body portion holds the whole gas- 
ket in said groove and prevents it from 
rolling while supporting said legs in 
sealing position. 

The invention further comprises an 
annular sealing gasket of elastomerie 
material having, as seen in cross sec- 
tion, a semicircular radially outer body 
portion. r.:i axially inwardly extending 
annular arcuate grcove at each end c* 
said body portion providing u waist b: • 
t'Avcn said groov?s, a leg extending ra- 
dially inwardly and axially outwardly 
from each end of said waist, and a ra- 
dially Inner axial wall havinf an annu- 
lar circumferential channel which in" 
cross-section is a circular arc dividing 
said legs from each other, whereby said 
iTr arc free to expand radially out- 
wardly as they embrace the wail of a 
cylindrical member inserted through 
said market, while said body portion can 
be enraged to hold said gasket and 
nrevents it from rolling while support- 
ing said legs in sealing position. 

Other objects and features will ap- 
pear from the following description of 
certain preferred embodiments which 
are illustrated in the accompanying 
drawings, in which: 

Figure 1 is a view in side Hevatlnn 
of a coupling of the present invention 
with the ends broken cfT in order to 
conserve space. 

Figure 2 is a view in elevation and in 
section of the coupling of Figure l t 

Fl&ure 3 is a vi?w in side elevation 
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of a gasket or scaling ring embodying 
the present Invention. 

Figure 4 is a vl--v in end eleva'.'.cr. 
ol the gasket of Figure 3. 

Fleure 5 Is an enlarged view in cross 
seSion taken along the line 5-5 in Fig- 
ure 4, 

Figure 6 is a view similar to Figure 
5 SSSJb a modified form ol gasket. 



Fldure 7 is another view similar to 
FiL2- : ol ~.^her modified form ol 
gasket, and, 

Fleure R Is another view similar -to 
PlJJliS 5 showing an additional modi- 
Aed form of gasket. 

The coupling 10 shown in Figures 1 
. * includes a female coupler 11 and 
an rsupl r 12. cither of which may 
De loTr/d Ss the ends of integral pipes 
S is units secured separately to the 
erdfof pipes. The mal- coupl-r 12 is 
iif,H^rM except for a single circum- 
SJS5*l5"iS?l3 extends radi- 

*U~ nv-ardlv. The female coupl.* 11 
Si fco" ospondln? radially outward- 
5? extendi"* circumferential groove 14 
Mt is provided with a P'-'»<>» tl »n w 
owning 15. into which 
ber 16. such as a coll spring, mo^ o. 
ins-tea" to lock the two members 
art'. 12 together. 

The female coupler 11 also has i a 
r -rrSe c^cuirfrn-.tlal groove 17 not 
v,?i-t ™ insert on-ning but provided 
lift; sub't r anti,lly semicucular nner 
w-n Within this groove 17 toh'WJ 
MsVTt 20. which is a most ^portent 
S cf the present invention and ^thU 
20 e-zior the smooth cyllndri- 
Sl illUrtion 18 of the male coupler 
12 In n l^ak-tight fit. 

„ „, eVp . 90 will be better appre- 

^comprises H?- or more ol a com- 



plete semicircle, but rarely 

a complete semicircle and preferably 

should not. 

The body portion 21 comprises the 
ouler part of the section oraghtta 
gasket 20 (see Figure a), 
Ztos outer body 21 is a waist P/»aon » 
lvtaK completely within the cUde that 
SSi Tformed by a continuation jl 
The semicircular periphery 2Z In effect, 
the waist 23 may be considered ^de- 
fined by a pair of circumferential, sec- 
Snau/ arSuate groovy 24 and 25. 
which extend in froin the opposit* ax- 
ial ends 26 and 27 (Figure^ W^JJ, 
ablv the grooves 24 ana z» 
» ttot in cross-secuon they comprise 

a circular are. 



The radially inner periphery SO ol 
theTeaEng ring 20 is P"*rabl, ■ «jdj 
concave, along a circular arc 31 as seen 
S cross'-section. ^end^g out in op- 
n.«ite axial directions from the wai» 

are continuous with, but ol opposite 
curvature to. the circular arcs 24. Z5. 
and 31. 

in determining the exact configura- 
tion ol any one gasket 20 1 for a partlcu 
lar "siz?" of pipe couplers » 
he first thing to ^ ^cntoW c^udd_ 
eration is the size of the groove ^be- 
cause it is desirable that the semi 
cSular periphery 22 fit 
semicircular groove 17: so 
£ of substanually the same , radSL The 
twn* to consider is the size m 

* ""njj mX£w 
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innermost periphery 36 (the radial dis- 
tance to the imaginary tangential cyl- 
inder 37 of Figure 5) should not b? less 
than the distance from the part 34 to 
the surface 18 of the smallest coupler 
12 of the size concerned. Once these 
dimensions are determined, the grooves 
24, 25, and 30 and legs 32 and 33 are 
worked out to conform to them, to 
give convenient Hexing sections, and to 
give configurations that arc convenient 
to manufacture. 

In the gasket 20, the legs 32 and 33 
(in their normal unflexed position, that 
is to say before they are flexed radially 
and axially outwardly by insertion of 
the coupler 12) may extend axially to 
lines 38 and 39 substantially flush with 
the radial planes 40 and 41 on which 
the semicircular body 21 terminates. In 
fact, in this particular drawing of Fig- 
ure 5 they are exactly flush. However, 
as shown in the gaskets 50 and GO in 
Figures 6 and 7, the legs 51. 52 and 
61, 62 may extend radiilly beyond the 
corresponding planes 53. 54 and 63, 64 
a short distance. Otherwise, the con- 
struction of the gaskets 50 and 60 in 
Figures 6 and 7 is substantially the 
same as that of the gasket 20 in Fig- 
ure 5. However, it will be noted that 
the centres 55. 65 of the arcuate leg 
ends still lie within the arra bounded 
by the radial planes 53. 54 nni r>3. 6* 
and that the ends of the lees 51. 52 
and 61, 62 themselves are not very far 
beyond these planes. Th? ratio of axi*t 
lengths between (1> the axiallr fur- 
thest part of the legs and <2\ t*w> t- 
dlal planes, mav vary in ransc brtwe«n 
about 4:5 to about 5:4. Example of 
extremes are shown in Figures 6 :»nd 8. 



In the gasket 70 in Figure 8 the leps 
71, 72 lie entirely within the volumes 
bounded bv radial planes 73, 74 through 
the ends of the gasket's body portion. 
So long as the legs are substantially 
flush with the radial planes or within 
the range of 4:5 to 5:4, it does not seem 
to make much difference what the ex- 
act proportions are, and for some pur- 
poses the ratios may even lie somewhat 
outside this range. The important thin* 
is that the inner diameter (the cylin- 



der 37) of the legs be smaller than the 
smallest tolerance within the permis- 
sible range of coupler diameter and that 
the widest portion 35 of the inner axial 
groove 30 be as great as the largest 
tolerance within that range. For small- 
er sizes of pipe the tolerance lies near 
1 32°, in larger sizes it may be 1/16 f or 
larger. 

The gasket is easily inserted in the 
same manner as an O-ring into the 
groove 17, and then the male coupler 
12 may be pushed into the female coup- 
ler 11. It wUl usually force the gasket 
legs out as shown in Figure 2. The in- 
sertion of the pipe is stopped when the 
two locking grooves 13 and 14 are oppo- 
site each other; the locking member 16 
is then inserted through the opening 
and the coupling 10 is then Joined in 
a leak-tight fit 

The specific constructions described 
and illustrated are given by way of ex- 
emplification and the invention is not 
limited to the details thereof. 

The claims defining the invention are 
tjs follows: — 

1. A pioe coupling comprising a thin- 
walled female coupler having a cylin- 
drical wall formed to provide a circum- 
ferential annular groove on its inner 
vurfnee substantially semicircular, in 
cross section and lylue radially bcyonri 
the inn*r surface of the remainder of 
the wall: a cylindiical male coupler 
adapted to be pushed in and out of said 
f«mnle counler whenever said coupling 
Is to be coupled or uncoupled: and a 
sealing gasket of elastomeric material 
having, as seen in cross-section, a ra- 
dially outer body portion with a sub- 
stantially semi-circular periphery that 
fits in sMd aroove, said groove and saW 
gasket peripherics having substantially 
identical radii, and said pasket having 
axially inwardly and legs extending ar- 
cuate jrrooves at both ends at the ends 
of said semicircular periphery to pro- 
vide a waist between thern, extendme 
radlnlly inwardly and axially outwardly 
from said waist and from wch^ other, 
a Ddiallv inner generally axial surf ace 
twvtn- an annular circumferential 



channel which In cross-section ia a con- 
c-ve circular arc dividing said legs trom 
each other, so that said legs are free 
to expand radially outwrraly as tu.y 
embrace said male coupler when it is 
Verted In said female coupler white 
said body portion holds the whole gas- 
ket IniaVgVoove and prevents It from 
rolling while supporting said legs In 
sealing position. (7 April. 1998.) 

2. The coupling of Claim 1 'hereto 
said waist portion lies entirely within 
mc ciicle of which sa *£%g? l(in 
comprises one half. (7 April. 1958 ) 

3 The coupling of Claim 1 wherein 
each said 1-g terminates in |« 
portion, which when seen in cross-sec- 
tion comprises a second c^cul" arc 
cor'inuous on one side with the adja- 
cent "fdarcuat* groove but of oppo- 
se curvature and continuous on the 
oiS-r side with the circular arc form- 
es said channel but of opposite curva- 
ture. (7 April. 1958.) 

4. The coupling of Claim 3 wherein 
the centre of said second circuU arc 
lies axially between the ends of said 
^n-.icircle. (7 April. 1958.) 

5. The coupling of Claim 1 J^Jg 
sa'd legs before engagement with si\* 
?ale couoler terminate at opposlt* i ax- 
£'i en d.< subr'antlally on the radial 
fen'? *t which said body portion ter- 
nvniff. (7 April. 1958.) 



c The coupling of Claim 1 wherein 
the axial distance between smd legs and 
S «M length of said body bear a 
ratio to one another in the range be- 
S™n 4:5 and 5:4. approximately. (7 
April. 1958.) 

7 A nio- coupling comprising a fe- 
maie «upter having an annular genrr- 

««1 of eKmeric material having, as 
£n to crWSection. a generallv roun- 
S T periphery to fit said 
Sarins lew depending from said body 



portion, each leg projecting in anAxlal 
direction to a point axially short of toe 
axial end of said rounded portion, said 
boc'y portion hrving end faces with an 
annular groove between the edge of said 
rounded periphery and a back side of 
the adjacent leg. whertoy said legs an 
free to expand radially outwardly as 
they embrace the wall of a male mem- 
ber inserted in said female coupler. : and 
the greater axial width of said round- 
ed peripheral portion holds th- whole 
gasket from rr-mrs wh«> 
said legs in sealing position. (7 April. 
1958.) 

8 An ar.aul-J s?aling gasket of elas- 
tomeric material having, as seen i to 
cross section, a semicircular r-diaUy 
outer bodv portion, an axtallv Inward- 
ly extending annular arcuate groove at 
T^Tot said body portion provtd- 
ing a waist between s«Ud erooves^ a leg 

Sending radially H^^d^SE 
outwardly from each end of saJd_ waist 
and a radially inner axial wall having 
S annular Circumferential channel 
SilchTn cross-section is a circular • are 
dividing said 1?gs from 
whereby said legs are free to expand 
radially outwardly as th»v embrace the 
wall of a cylindrical member farted 

portion can oe en^ngeu ramus 

Basket and prevents it from roiling 

whil" sunnortln* said legs in sealing 
position. (7 April. 1958.) 



o A «"line ensket adapted to fit In 
an ann Jlar gene-rally rounded i rroove to 
the female end of a pipe MP** £ 
wal to said groove and on the will of 
a male mem*7adapted to be p^h ? d in 
and out of said female end whenever 
«trt nine is to be c.upled or uncoupled. 
compriSri: a^dy portion of elnrtn- 
mertcma^rial. said bodv portion 
seen In cross-section, having a genrr 
ally rounded periphery to fit the inwre 
?n th^fcmale end of said couollnc. and 
rnvtog le-s dependlne from said body 
S. whereto «.«h fc^g* 

axiil direction ,eM *^ °? nrt " 
«*rtth of said rounded r^rtlPn.»nn 

wh-reto sMd body rwrtfonto 
^rul^rly on rte radial faees betwrrn 
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th» .die of said rounded periphery and 
t!£ back side ol the adjacent leg, 

sealing position. (7 April, ism.) 

10 A pipe coupling, substantia^ « 
UiS'trated to Figures 1 and of* 

(7 April. IMS.) 

11 An annular sealing gasket, sub- 
Jiilato "illustrated In Figures S to 
FofK fccompanylng ^wtogs and 

substantially « ia J\ erembef0re 
scribed. (7 April. 1958.) 

lj An annular sealing gasket, sub- 
5 t£tia£y as illustrated ^Figure « of 
the accompanying «^ awln 5V~rJ (7 
Santially as hereinbefore described. (7 

April. 1958.) 

11 



13. An annular sealtog gasket sub- 
stantlally as Ulustrated in Figure 7 of 
tn? accompanying drawings and sub- 
mnUally as hereinbefore described. (7 
April. 1958.) 

14 An annular sealing gasket, sub- 
stantial as Ulustrated jn Figure 8of 
the accompanying drawings 
,t£itlally as hereinbefore described. (7 
April, 1958.) 

GRIFFITH. HASSEL t FRAZER. 
Patent Attorneys for the Applicant*. 
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